The effectiveness of subsidies in improving the performance of renewable energy firms has aroused significant research attention in recent years. As subsidy modes may affect corporate financial performance,we have chosen companies specializing in wind and solar energy in the Shanghai and Shenzhen stock markets as samples.The relationships between the subsidy modes and financial performance of these two types of companies are investigated with a panel data model. Results of the total sample indicate that both indirect and non-innovative subsidy have significant effects on the financial performance of renewable energy companies. The regressive coefficient of the former,however, is a negative value, which illustrates that taxation, bonus, and other market-based mechanisms impair corporate profitability. Moreover, the influence of innovative subsidy is weak, which means that the subsidy used for research and development, technical demonstration, and other innovations of renewable energy enterprises have failed to effectively enhance corporate financial performance. In terms of sub-industries, the direct subsidy for wind energy companies has achieved a significant effect. Incomparison, the indirect subsidy and innovative subsidy acquired by solar energy companies have notably reduced corporate profitability. Thissuggests an urgent reform of subsidy policy for this industry is needed. The government should consider differences in the effects subsidies have for wind and solar energy companies when improving subsidy policy. In addition, market-based subsidy mechanisms should be perfected, and the structure of innovative subsidies should be ameliorated.
Introduction
The development of renewable energy in terms of energy production and consumption has become de rigeur among major countries; not only does it bring about a new point of economic growth but it can also alleviate climate change and energy safety to a certain extent. The US, UK, Japan, and other developed countries have established the role of subsidy policies in providing strong support. China similarly attaches great importance to renewable energy, especially for the
Selection and Effects of Subsidy Modes
Studies on the selection and effect of subsidy modes focus on three aspects.
(a) Selection of renewable energy subsidy modes in China with a review of international experience
Du et al. classified subsidies into four types: tax preference, fiscal subsidy, factor support, and preemption. Looking at the introduction of the US subsidy policies for the new energy industries and the analysis of existing flaws in Chinese policies, they proposed that China should encourage enterprises or individuals to build infrastructures for the new energy industry through either tax preference or tax reduction or exemption. In addition, China should both subsidize the individual purchases of new energy productsand incorporate a certain percentage of new energy products into governmental procurement. Finally, they maintained new energy companies could be subsidized through the addition of taxes on other traditional energy enterprises [1] . Focusing on Germany, Denmark, and some other European countries that are considered renewable energy powerhouses, Xie et al. analyzed their policy mechanisms and then proposed the direction Chinese reform could take regarding the types of subsidies, withaspectssuch as feed-in tariff, development foundation for renewable energy, and other financial support [2] .
(b) Effect of trade disputes on the choice of subsidy mode
Disputes on international trade may affect the selection of subsidy modes, and such disputes have already aroused the attention of some scholars. For example, in their study,Xiong and Zhou pointed out that both ordinary competitive subsidy and R&D subsidy were more compliant with the WTO regulations than prohibited subsidiessuch as export subsidy or import substitution subsidy [3] ; furthermore, these subsidies can avoid the trade disputes of "anti-subsidy" to a certain extent. Sun and Tang argued that a system plight exists in the subsidy of renewable energy under the WTO framework, and that China needs to reform subsidy policy to fix the problem [4] . Such reforms should include using green governmental procurement to support the industry of renewable energy, using R&D subsidy as much as possible, and changing direct subsidy into indirect subsidy. In contrast with China, as shown in the studies of Steve and Carolyn on Canadian Ontario, the feed-in tariff of Ontario was regarded as a challenge of prohibitive import substitution subsidy during the first round of debates over renewable energy at the WTO [5] . Therefore, the subsidy mode should also be improved.
(c) Effectiveness of the subsidy mode choices
Different subsidy modes indicate the varied influences of policy tools on the macro-economy, industrial or corporate production cost, technical innovation, and consumers. The results of the Grey prediction modelshow thatthe price subsidies of renewable energy in China can exert a noticeable positive influence on the macro-economy [6] . This viewpoint has also been supported by Ouyang and Lin, who pointed out that the diversion of subsidy from fossil energy to renewable energy may narrow the income gap [7] .
Some scholars focused on the effect of subsidy modes on the downstream of the industry chain. For example, Lesserrevealed that the USwasbeing unreasonablypractical indirectlysubsidizing wind power generation because this subsidy mode aggravates market distortion [8] . Marco and Sánchez-Braza studied the influence of subsidy modes on solar energy [9, 10] . The difference between the two lies in the fact thatthe former focused on capital subsidies whereas the latter emphasized property tax incentives.
With regards to the innovation subsidies, some findings indicate that modessuch as tax reduction or exemption [11] , market and R&D support [12] , and the transfer payment of investment and development [13] may exert influence on the technology of renewable energy and therefore have an indirect influence on corporate financial performance. However, as pointed out by Shen and Luo, some modes, such as the transfer payment of investment and development, may instead result in low-level technology [13] . Analysis on the effect of subsidy modes from the perspectives of production and operation cost and the supply of finished products is a key topic of current studies found in the literature.
Orvika provided evidence showing that subsidies that separate wind power incentives from markets signal dramatically increased costs [14] ; an inflexible power system should focus instead on investment subsidies rather than on production subsidies or fixed prices. In encouraging the development of renewable energy, the most common policy support includes the feed-in tariff of renewable energy (FIT) and the renewable portfolio standard (RPS), as reported by Keyuraphan et al. [15] . In Thailand, integrating these two ways has been a feasible approach in encouraging the power production of renewable energy. While studying the effect of subsidy on power generation of renewable energy, Zhang et al. argued that determining a moderate subsidy limit is important in increasing the power generation capacity of wind energy [16] .
Cost-effectiveness is an important method in determining the choice ofwhich subsidy mode to use. Relevant studies generally compare either electricity price subsidy to capital subsidy [17] , electricity price subsidy to license market system or feed-in tariff to the three-policy mix of feed-in tariff, investment subsidy, and soft loan [18] . In all these studies, the attention is focused on the downstream of the renewable energy industry chain.
Influence of Subsidy on Corporate Financial Performance
Theoretically, viewpoints on subsidy performance may seem contradicting, as in the case of promotion vs. rent-seeking viewpoints. According to the former, subsidies promote R&D and the investment in enterprises which enhance corporate performance in the current period. This view, however, has gained the support of only a few scholars, such as Kong and Li [19] . Instead, more scholars have pointed out that subsidy cannot necessarily be distributed effectively because of rent-seeking behavior. A subsidy may result in slow growth of profits or the reduction of return on asset. Beason, Bergstrom, Balsar and Ucdogruk, and Lu and Huang et al. all validated this argument through their empirical analyses of investment subsidy, fiscal subsidy, or food and beverage manufacturing companies [20] [21] [22] [23] . Moreover, the influence of subsidy on corporate financial performance may also be uncertain and subject to some conditions, such as the period of influence [24] , political relations, and others [25, 26] .
Although previous studies on the subsidy issue have been worthwhile and beneficial, several shortcomings are observed:(1) Studies on the relationship between subsidy and corporate financial performance mainlyexamine agriculture or ordinary manufacturing and pay little attention to the industry of renewable energy.Afew studies consider the influence of subsidy modes on corporate financial performance; (2) The classification of subsidy modes is not yet unified. At present, some scholars classify the subsidy modes into direct and indirect, whereas others classify the subsidy modes into tax preference, fiscal subsidy, factor support and preemption, and so on. The difference in classification results in an uncertain research conclusion. Using the abovementioned analysis and the subsidy types acquired by renewable energy firms in China, we classify subsidy modes according to the two standards (i.e., whether they are fiscal direct subsidies or innovative subsidies), in order to explore the relationship of subsidies to corporate financial performance.
Model and Hypotheses

Research Hypotheses
A subsidy is generally considered to include direct fiscal input, tax reduction, financing preference, bonus, and other aspects. On the one hand, subsidy can be classified into two modes (direct subsidy and indirect subsidy) based on whether it is a fiscal direct subsidy. Alternatively, subsidiescan be used for the different purposes of R&D, technology upgrading projects, technological application, employment, and others. Therefore, thesubsidy modes can be classified into innovative subsidies and non-innovative subsidies, whereinnovative subsidies refer to technological supply and diffusion.
Before proposing the hypotheses, we need to analyze how subsidy modes influence corporate financial performance. Direct subsidy refers to the direct appropriation of fiscal funds. Under current circumstances, which show that the market-based mechanism has not yet been fully established, direct subsidies may have a more conspicuous influence than indirect subsidies on corporate financial performance. Innovative subsidiesare used to promote corporate innovative capacity. Only innovative capacity has been promoted to a certain degree, leading to an effectiveincrease in the profitability of enterprises. Thus, theoretically speaking, an innovative subsidy given to enterprises is more likely to enhance corporate profitability than a non-innovative one. Based on the above,we put forward the following hypotheses:
‚ H1: A direct subsidy has asignificant positive effecton corporate financial performance under the circumstance ofimperfect market-based mechanisms.
‚ H2: An innovative subsidy can promote corporate profitability more conspicuously than a non-innovative subsidy.
Sample Selection and Data Source
Enterprises listed in the Shanghai and Shenzhen stock exchanges, whose main business is renewable energy, include producers of wind energy, solar energy, bio-mass energy, and hydropower. Wind and solar energy companies figure predominantly and their subsidy issues have aroused the greatest attention. Therefore, these companies have been selected as samples. Considering that subsidiaryaccounts for subsidy in corporate annual reports began in 2009, we set the research period as 2009 to 2014. After the samples with negative net profit in this period are eliminated, the numbers of companies producing wind and solar energy are 26 and 21, respectively. The source for the data used in this study is the China Stock Market and Accounting ResearchDatabase. All estimations are obtained through the econometric software Stata.
Variable Selection and Model Setup
Two panel data models are established. The explanatory variables of the first model are direct subsidy and indirect subsidy. In accounting statements, a subsidy is recorded under the headings of "governmental subsidy" and "non-operating income". A direct subsidy includes special funds for industry development, direct funds of base construction and employee financial allocation. An indirect subsidy is taken to be the sum of tax reductions or exemptions, financing preferences, bonuses, and other market-based parameters, which equal total governmental subsidies minus direct subsidies. Innovative subsidies include research and development funds, techniques for the improvement of projects, special funds for science and technology infrastructure and other technical research and application subsidies. A non-innovative subsidy, therefore, equals total subsidies minus innovative subsidies. The subsidies for land evictions, heating, increasing employment and others are considered to be non-innovative ones.
The explained variable is corporate financial performance. Among numerous corporate profitability evaluation indices, netprofit is one of the most important indices; hence, it is used as the explained variable. Corporate age, capital intensity, and percentage of the largest shareholder serve as control variables.
(1) Corporate age. Theoretically, the net profit of an enterprise increases with the number of years it has existed. An enterprise with a longer period of existence may be more capable of making profit because it has accumulated market knowledge and experience. Therefore, corporate age is a variableaffecting corporate netprofit. The years of corporateexistence are taken asa measurement for this variable. (2) Capital intensity. Increased capital intensity represents the higher proportion of materialized labor consumption in the production costs and the lower proportion of direct labor consumption. This function shows greater capital investment per unit labor than usualand enhances corporate profitability. Capital intensity is valued as the ratio of fixed assets to total employees. (3) Percentage of the largest shareholder. The percentage of the largest shareholder reflects the distribution of control rights to a certain extent and determines the agency management between ownership and managerial authority. The relationship between the percentage of the largest shareholder and corporate financial performance is uncertain. A viewpoint shows that a positive relationship exists between the two variables because the governing power of the largest shareholder grows with his or her shareholding, thereby reducing the opportunist tendency of managers and promoting corporate value and profitability. An opposite viewpoint holds that the largest shareholder has the largest number of shares, which may enable him or her to infringe upon the interest of small and medium shareholders and the overall corporate interest. Based on the abovementioned analysis, the panel model is established and expressed as
Ln pPro f it it q " β 0`β1 Ln pDsub it q`β 2 Ln pNDsub it q`λ 1 Ln pAge it q`λ 2 Ln pTop it q`λ 3 Ln pCpl it q`ε it (1) where Pro f it it , Dsub it , NDsub it , Age it , Top it , and Cpl it denote corporate netprofit, direct subsidy, indirect subsidy, corporate age, capital intensity and percentage of the largest shareholder, respectively. The second model is the panel model of innovative subsidy and non-innovative subsidy, which is expressed as Ln pPro f it it q " β 0`β1 Ln pIsub it q`β 2 Ln pN Isub it q`λ 1 Ln pAge it q`λ 2 Ln pTop it q`λ 3 Ln pCpl it q`ε it (2) where Isub it and N Isub it denote innovative subsidy and non-innovative subsidy, respectively. The symbols and definitions are shown in Table 1 . The proportion of the largest shareholder in total shares Cpl
The ratio of fixed assets to total employees
EmpiricalResults
Descriptive Statistical Analysis
Descriptive statistical analysis is presented in Tables 2 and 3 . As shown in Figure 1 
The RegressionAnalysis of Total Samples
A correlation test must be conducted before empirical analysis is undertaken. If correlation coefficients are both less than 0.5, various explanatory variables and control variables are weakly correlated. The absolute values of correlation coefficients have a maximum value of 0.3230 and a minimum value of 0.0140; so, as both are less than 0.5, weak correlation is evident.
First, the estimation result for the entire sample is presented (see Table 4 ). TheHausman test value of 0.0000shows thatthe fixed effect model is selected for both Formulas (1) and (2). Looking at the explanatory variables, the influence of direct subsidy on corporate financial performance is 
First, the estimation result for the entire sample is presented (see Table 4 ). TheHausman test value of 0.0000shows thatthe fixed effect model is selected for both Formulas (1) and (2). Looking at the explanatory variables, the influence of direct subsidy on corporate financial performance is insignificant, but indirect subsidy mode and corporate net profit are negatively correlated at the 10% significance level. When the indirect subsidy increases by 1%, corporate net profit decreases to 
A correlation test must be conducted before empirical analysis is undertaken. If correlation coefficients are both less than 0.5, various explanatory variables and control variables are weakly correlated. The absolute values of correlation coefficients have a maximum value of 0.3230 and a minimum value of 0.0140; so, as both are less than 0.5, weak correlation is evident. First, the estimation result for the entire sample is presented (see Table 4 ). The Hausman test value of 0.0000 shows thatthe fixed effect model is selected for both Formulas (1) and (2) . Looking at the explanatory variables, the influence of direct subsidy on corporate financial performance is insignificant, but indirect subsidy mode and corporate net profit are negatively correlated at the 10% significance level. When the indirect subsidy increases by 1%, corporate net profit decreases to 0.0227%. Obviously, the direct subsidy fails to significantly improve the profitability of renewable energy companies. A higher indirect subsidy characterized by taxes and incentives may actually impair corporate financial subsidies, indicating that Chinese market-based subsidy mechanisms need to be urgently improved. With regards to research hypothesis H2, the innovative subsidies of both the current period and the two lag periods do not significantly influence the financial performance of renewable energy companies, whereas the non-innovative subsidies of the two lag periods obviously enhance corporate financial performance. This finding impliesthat there is a time-lag in the functioning of non-innovative subsidies. When non-innovative subsidy increases by 1%, corporate net profit also increases by 0.0737%. Of the control variables, corporate history, largest shareholder, and capital intensity insignificantly influence corporate financial performance. 
Regressive Analysis of Sub-Industries
The estimation results of sub-industries are compared. With regards to the direct subsidy and indirect subsidy effects of wind energy companies, the Hausman test value is 0.5797. The original hypothesis should not be rejected, and the random effect should be selected. In contrast to the regressionresults of the entire sample, among the explainable variables, the influence of direct subsidy on corporate financial performance is significant at the 10% significance level;this coincides with H1. When direct subsidy increases by 1%, corporate net profit also increases by 0.0460%. Indirect subsidy has a weak influence. Of the various control variables, capital intensity has a greater effect on corporate financial performance, with a 1% significance level. Looking at innovative and non-innovative subsidy modes, the Hausman test value is 0.0000, and the fixed effect model is adopted. As indicated by Table 5 , both types of subsidies do not significantly influence corporate financial performance. Promoting corporate innovative capacity, the subsidies for R&D, technological demonstration, old project renovation, and other recipients fails to achieve the expected effect. Hence, the technological innovative capacity of wind energy companies needs to be promoted.
The empirical result of solar energy companies is different from that of wind energyfirms. The finding can be inferred from the Hausman test value in Table 6 , where both Formulas (1) and (2) select the fixed effect model. Direct subsidies acquired by solar energy companies fail to enhance their financial performance,unlike the results achieved by wind energy companies.Furthermore, a weak negative correlation exists between these two variables, rejecting H1. Indirect subsidies remarkably impair corporate profitability, and the regressive coefficient´0.0474% passes the 5% significance level test. Corporate history, largest shareholder, and other control variables all have a weak influence on corporate netprofit. The innovative subsidies granted to solar energy companies actually reduced corporate netprofit, thus rejecting H2. When innovative subsidies increase by 1%, corporate net profit declines by´0.0484%, but the negative effect of innovative subsidy lags for two periods. Empirical tests of the current period and the one-lag period demonstrate that innovative subsidies do not have a significant influence on corporate performance. According to the sub-industry findings, solar energy companies need subsidy policy reform more urgently than wind energy companies because the regressive coefficients of indirect and innovative subsidies of solar energy companies reject the hypotheses. The reasons for the weak or negative impact of indirect and innovative subsidies on the financial performance of both types of companies include information asymmetry, less detailed subsidy standards and unreasonable innovative subsidy structure. The information asymmetry in the subsidizing process implies that senior managers probably seek unjustified rents, thus resulting in the abuse of subsidies. With regard to the allocation of indirect subsidies, there is a lack of detailed standards relating to grants, such as technological level, corporate scale and financial performance evaluation. Innovative subsidy can be subdivided into two subsidy modes, namely technological supply and diffusion. The unreasonable innovative subsidy structure illustrates that China attaches more importance to technological supply subsidies than technological diffusion ones. Furthermore, for technological diffusion subsidies, feed-in tariffs fail to stimulate renewable energy companies because of grid connection, power priority purchase and cross-regional transmission.Thus, unreasonable innovative subsidy structures can improve neither innovation capability nor application of renewable energy companies notably.
In addition to information asymmetry and subsidy methods, excessive subsidies in periods of weak domestic market demand enhance overcapacity risks, thus reducing profitability of renewable energy companies.
Robust Test
To validate the reliability of the empirical analysis result, we employ different measurements of corporate financial performance and capital intensity for a re-test. Based on the replacement of net profit with the proportion of net profit to main business income, results illustrate that the regressive coefficient of direct subsidy for the wind energy companies is 0.0295, passing the 10% significance level test.Similar tothe former studies, indirect subsidy showsaweak impact, and the p-value is 0.449. As for solar companies, both the indirect and innovative subsidies reduce the profitability notably, and the regressive coefficients are´0.0463 and´0.0363, respectively.
Based on the substitutionof the ratio of inventory to total assets for capital intensity, the results are the same as those obtained previously. Therefore, the result of variable inspection is robust.
Conclusions
This study employs the panel model to examine the correlation between subsidy modes andfinancial performanceforrenewable energy companies. Indirect subsidy and non-innovative subsidy obviously have a significant influence on the financial performance of the entire sample. However, because the coefficient of the former subsidy is a negative value, tax, bonus, and other market-based mechanisms impair corporate profitability, failing to achieve the government-desired goals. The result of the re-test shows that direct and innovative subsidies are inconsistent with H1 and H2. In terms of sub-industries, the subsidy effect of wind energy companies is slightly better than that of solar energy companies. The direct subsidy for wind energy companies achieves a considerable effect, thus supporting H1. By comparison, indirect, innovative, and non-innovative subsidies all have non-significant effects. Both indirect and innovative subsidies acquired by solar energy companies remarkably reduce corporate profitability, indicating that the subsidy policy of this industry sector needs to be discussed again. The policy implications are statedbelow.
(3) Subsidy policies should be reformed to vary from wind energy companies to solar ones.
Compared with the policies for wind energy companies, the subsidy policies for solar energy companiesrequiremore urgent improvements.Direct, indirect and innovative subsidies for these types of companies all need reformation. In contrast to direct subsidies, the latter two forms of subsidy should be of particular concern because of their notable negative impact on corporate financial performance.
While perfecting the mechanism of indirect and innovative subsidies for wind energy companies, we can continue to increase the amount of direct subsidies in a way that does not conflict with current WTO trade disputes.
